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ABSTRACT 
Two h igh- t ip speed  compressor s tages  were tested w i t h  var ious r o t o r  t i p  
cas ing  t reatment  conf igura t ions  under condi t ions  of undis tor ted  i n l e t  flow, 
t i p r a d i a l  d i s t o r t i o n  and c i rcumferent ia l  d i s t o r t i o n .  The f i r s t  s t age  con- 
s i s t e d  of a 1400 f t / s e c  t i p  speed medium-aspect-ratio r o t o r  p lus  a s t a t o r  
vane row; the  second s tage  had a 1500 f t / s e c  t i p  speed medium-aspect-ratio 
without zero-turning i n l e t  guide vanes. Overal l  performance and s t a l l  
margin were determined f o r  each s t age  conf igura t ion  and i n l e t  condi t ion a t  
7 0 ,  90, and 10% of design speed. Extensive surveys of flow condi t ions  were 
made for t h e  case  of c i rcumferent ia l  d i s t o r t i o n .  I n  addi t ion ,  blade element 
da t a  were obtained when t e s t i n g  w i t h  undis tor ted  and r a d i a l  d i s t o r t i o n  i n l e t  
condi t ions.  
T h i s  r epor t  is the  second of two volumes on the  NASA Task I V  program. 
Contained wi th in  i s  a t abu la t ion  of a l l  blade element da t a  obtained during 
undis tor ted  i n l e t  and r a d i a l  d i s t o r t i o n  t e s t s  of t h e  Task I and Task I1 
stages.  I n  addi t ion ,  the  c i rcumferent ia l  d i s t o r t i o n  flow survey da ta  a r e  
presented for both s tages .  The summary l i s t i n g s  of o v e r a l l  performance 
from Volume I are a l s o  included f o r  reference.  V o l u m e  I,  CR-82862, conta ins  
the techniques and procedure used t o  acquire  the d a t a  and an ana lys i s  and 
d iscuss ion  of the  test r e s u l t s .  
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APPENDIX A - SYMBOLS 
Symbol Descr ipt ion 
A Annulus or Streamtube Area 
C Chord Length of Cyl indr ica l  Sect ion 
Enthalpy-Equivalent Stat ic-Pressure-  












Static-Pressure-Rise Coeff ic ien t ,  i e  
f o r  Rotor: 
P2 - P1 c =  
P I ’ -  P1 
Spec i f i c  Heat a t  Constant Pressure,  0.2399 
Btu/lb- O R  
Diffusion Factor :  
U n i t s  
2 i n .  
i n .  
Acceleration Due t o  Gravity,  32.174 f t / s ec2  
Incidence Angle ; Difference Between Flow deg 
Angle and Camber Line Angle a t  Leading Edge 
i n  Cascade Pro jec t ion  
Suction Surface Incidence Angle, Difference deg 
Between Flow Angle and Leading Edge Suction 
Surface 
Mechanical Equivalent of H e a t ,  778.161 
f t- l b  /B t u .  
E f fec t ive  Area Coeff ic ien t  Due t o  Wall 
Boundary Layer  Blockage 
Mach Number 
Rotat ional  Speed 




p s i a  
ps ia  
i n .  
i n .  
To ta l  or Stagnat ion Pressure 
S t a t i c  Pressure P 
Radius r 
Mean Radius, Average of Streamline Leading 
and T r a i l i n g  Edge Radii 
OR 
OR 
f t / s e c  
f t / s e c  
lbs/sec 
i n .  
deg 
T To ta l  or Stagnat ion Temperature 




A i r  Velocity 
Weight Flow 
Displacement Along Compressor Axis 
Flow Angle; Angle Whose Tangent is  the  Rat io  
of Tangential  t o  Axial Velocity 
AB Flow Turning Angle, A B  = - Bz 
Y 
Yo 
Ratio of Spec i f i c  Heats 
Blade-Chord Angle (Stagger) ,  Angle i n  Cascade 




/14.696 ps i a  'Actual Pressure Correct ion,  
Deviation Angle, Difference Between Flow 
Angle and Camber Angle a t  T r a i l i n g  Edge 
i n  Cascade Project ion 
Slope of Meridional Streamline 
Eff ic iency  
/518.7OR TAc tua  1 Temperature Correction, 
Circumferential  Pos i t i on  From Top Center 
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Descript ion Uni t s 
Angle Between Tangent t o  Blade Meanline and deg 
t h e  Axial Direct ion 
S o l i d i t y ,  Rat io  of Chord t o  Blade Spacing --- 
--- Tota l  Pressure Loss Coeff ic ien t  
P2 lid - P z l  - P -P - Rotor: w ' =  P1 , IGV/Stator: w = 
Pl -P1 PI - 
--- Tota l  Pressure Loss Parameter 
Adiabatic 
Annulus 
Downstream Measurement S t a t i o n  (Table 111) 
Edge oi Blade (Figure 7 )  
I d e a l  
Immersion 
Meridional Direct ion 
Polytropic  
Measurement S t a t i o n  (Figure 7) 
Suction Surface 
T i p  a t  S t a t i o n  1.0 
Upstream Measurement S t a t i o n  (Table 111) 
Axial Di rec t ion  
Tangent ia l  Di rec t ion  
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APPENDIX A - SYMl3OLS (Concluded) 
Subscr ip ts  Descr ipt ion 
1 Leading Edge 
2 T r a i l i n g  Edge 
0.01 Measurement S t a t i o n  Designation, Vehicle I n l e t  
0.18 Measurement S t a t i o n  Designation, IGV I n l e t  
0.95 Measurement S t a t i o n  Designation, Rotor I n l e t  
1.51 Measurement S t a t i o n  Designation, S t a t o r  I n l e t  
2.20 Measurement S t a t i o n  Designation, Stage Discharge 




Rela t ive  t o  Rotor 
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